Effect of short-term suboptimal temperature storage to assist large-scale production of two dipterans: Exorista larvarum (L.) and Bactrocera tryoni (Froggatt) by Benelli, Maurizio
Alma Mater Studiorum – Università di Bologna 
in cotutela con Macquarie University 
 
 
DOTTORATO DI RICERCA IN 
 
Scienze e Tecnologie Agrarie, Ambientali e Alimentari 
 
Ciclo XXX 
 
       
 
      
 
 
TITOLO TESI 
 
Effect of short-term suboptimal temperature storage 
to assist large-scale production of two dipterans: 
Exorista larvarum (L.) and Bactrocera tryoni (Froggatt) 
 
 
 
 
Presentata da: Maurizio Benelli 
 
 
 
 
Coordinatore Dottorato:     Supervisori: 
 
Prof. Giovanni Dinelli      Prof. Maria Luisa Dindo 
Prof. Phillip W Taylor 
 
 
 
 
   
 
 
 
Esame finale anno 2018 
Settore Concorsuale: 07/D1 - Patologia Vegetale ed Entomologia
Settore Scientifico Disciplinare: AGR/11 - Entomologia Generale ed Applicata
Dr Fleur Ponton
Co-supervisore:
 
 
 
 
 
 
 
 
 
 
 
To my parents 
Table of Contents 
Summary .......................................................................................................................... I 
Statement of Originality .............................................................................................. III 
Acknowledgments ......................................................................................................... IV 
1. Introduction ................................................................................................................. 1 
1.1 Insect mass rearing ........................................................................................................... 1 
1.1.1 Mass rearing for biological control programs ............................................................. 3 
1.1.2 Mass rearing for Sterile Insect Technique programs ................................................... 5 
1.2 Exorista larvarum (L.) ....................................................................................................... 7 
1.2.1 General information .................................................................................................... 7 
1.2.2 Use in biological control programs ........................................................................... 10 
1.2.3 In vivo rearing technique ........................................................................................... 10 
1.2.4 In vitro rearing technique .......................................................................................... 12 
1.3 Bactrocera tryoni (Froggatt) ........................................................................................... 13 
1.3.1 General information .................................................................................................. 13 
1.3.2 Management options and use in SIT programs ......................................................... 15 
1.3.3 Rearing techniques .................................................................................................... 18 
1.4 Suboptimal temperature storage ................................................................................... 19 
1.5 Thesis objective ............................................................................................................... 21 
1.6 Thesis structure ............................................................................................................... 23 
1.7 List of figures ................................................................................................................... 25 
1.8 List of tables .................................................................................................................... 29 
1.9 References ........................................................................................................................ 32 
2. Effects of storage at suboptimal temperatures on the in vitro-reared parasitoid 
Exorista larvarum (Diptera: Tachinidae) .................................................................... 43 
2.1 Abstract ........................................................................................................................... 43 
